We outline a scheme of searching for the massive weak boson (M = 50 -200 Gev/c 2 ). An antiproton source is added either to the Fermilab or the CERN SPS machines to transform a conventional 400 GeV accelerator into a pp colliding beam facility with 800 GeV in the center of mass (E eq = 320,000 GeV). Reliable estimates of production cross sections along with a high luminosity make the scheme feasible. may exist in nature. 7 ,8 The search for these massive bosons require three separate elements to be successful: a reliable physical mechanism for production, very high center of mass energies, and an unambiguous experimental signature to observe them.
The past ten years have seen remarkable progress in the understanding of weak interactions. First there is the experimental discovery of 6S = 0 weak neutral currents,l which when contrasted with the previous limits on~S = 1 may exist in nature. 7 , 8 The search for these massive bosons require three separate elements to be successful: a reliable physical mechanism for production, very high center of mass energies, and an unambiguous experimental signature to observe them.
In this note we outline a scheme which satisfies these requirements and that could be carried out with a relatively moqest program at existing proton accelerators.
We first turn to the production process. We concentrate on neutral bosons because of the extremely simple experimental signature and because production is largely dominated by a single production resonant pole in the particle-antiparticle cross section.
The best production reaction would of course be: 
where a sharp resonance peak is expected for 2E e + = 2E e -= M. In the Breit-Wigner approximation near its maximum we get:
+ -where f i , f are the partial width to the initial e e state and the total width, respectively. The decay widths into e+e-(and~+~-) pairs can be calculated in the first order of the semi-weak coupling constant: f e + e ± =ru+~-= 1.5 x 10-7~( GeV). For M = 100 GeV, r e + e -~150 MeV, which is surprisingly large. The total width is related to the above quantity by the branching ratio B e + e -= fe+e-/f which is unknown. Crude guesses based on quark models suggest B e + e -~1/10, giving r = 1.5 GeV or f/2E = 1.5% for M = 100 Gev/c 2 • + - (~20 GeV) on any nonlocality in the parton form factor. The main + -. difference with respect to e e~s that now the kinematics is largely smeared out by the internal motion of q's and q's. The average center of mass energy squared of the q-q collision is roughly12
where S is the center of mass energy squared of the pp system and < x > « x->-) is the mean fractional momentum of q's(q's) in the q p q p proton (antiproton). From the neutrino measurements 9 and < x q >p = < x->-we find < S -> tV 0.04 S. For M = 100 Gev/c 2 this suggests q pS > 2 x 105 Gev 2 or~> 450 GeV. The production cross section can be evaluated by folding the (narrow) resonance (2) over the q and q momentum distributions: We note that calculations of W-production in proton-proton collisions are very uncertain in contrast to the present one due to the apparent small antiparton content in the nucleon and the unknown distributions of this component. 13 We turn now to the question of the experimental observation.
The cleanest experimental signature for the program outlined here is:
with the observation of a peak in the~~invariant mass spectrum with the cross section of equation (3). A modest magnetized iron detector system is adequate to detect the high energy decay muons (Pl.1 '" 50 GeV) in the center of mass system. Electromagnetic production of~+~-pairs is expected to be suppressed by a factor of (a2/G2~). Note that a similar suppression is expected to hold for any hadronic vector meson. Note also that the production and decay of charged vector bosons is more problematic since the decay sequence leads to one muon and a missing neutrino which is difficult if not impossible to detect. In many previous discussions it has been assumed that the w+ would be produced with very little transverse momentum with respect to the incident beam direction and therefore the transverse momentum of the decaying~would exhibit a sharp peak at
14 Present evidence in of the production of massive case strongly interacting vector bosons (i.e. , J/llJ) indicate that the parent is produced at relatively large PL and therefore the Jacobian peak is largely smeared out. IS There is no obvious reason why the production of massive intermediate vector bosons should not follow the same behavior. l6 Without a sharp structure in the p distribution, a lJ..L crucial experimental signature for the W+ is absent.
We now briefly outline the scheme of transforming an existing proton accelerator into high luminosity pp colliding beams l7 using A long straight section of the main ring is used as pp interaction region. A schematic drawing of these elements for the FNAL accelerator is presented in Fig. 1 . The main parameters of the scheme are summarized in Table I .
The luminosity for two bunches colliding head-on is estimated using the relation Finally, the half-life of the luminosity due to beam-gas scattering is about 24 hours for an average residual pressure of 0.5 x 10-7 Torr.
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